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(54) IMAGE PROCESSOR, AND MEDIUM WHERE IMAGE PROCESSING PROGRAM IS RECORDED 
(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and fast search a reference image from in an 
input image as to an image processor, which searches a specified reference image from 
an externally supplied input image, and a medium where the image processing program 
for actualizing the processor by using a computer. 

SOLUTION: The image processor, which searches, from the given input image, the 
specified reference image, is equipped with a reference means 1, which previously 
stores a frequency distribution She in a he Hough space found by processing and input 
image by Hough transformation, a Hough transforming means 2, which transforms the 
input image into the frequency distribution The in the he Hough space by Hough 
transformation, and a search means 3 which decides the correlation between the said 
frequency distribution The and frequency distribution sne and judges 'whehther or not a 
reference image in the input image* from whether or not they correlate to each other. 
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p = p/ (pco^ffi) 

A±i !H*a>J*»#* h ME#BBB«a>JSS#* k ©fflM 
ftW^U JWE«H0>#fRlCJ:01»E#IHil«tD*ai*: 

jpjwr s 3 k *»»kr ss«*aaiss»o 

[R*JH 3 ] If *H 1 *fcl±R3ftJl 2 icEttDBntA 

«rEA7*Jll^«ilcJ:0«lfc**ifcJ*»»*i:, KrE# 
■R¥«atE**tufc«»*k<D«E«H«»«:IlcUir 

nEffiHffU¥M(C<fcOIFUdn^ffiS«Hfl»^K^ 
l*T«l»ftW3feU WEffiB8a>*MfrJ: 0«iE#aBHj« 

[R#JI4] W*JH 1 ft LH*«3©L>r^ 1 n 
izEKaiitt&SKfltl;: fe ^r, 

WEA*li«fc^»U«ffi«a)^S;x>h«:*tf>s ^ 

vx> h*isiA<-Bcu. fro^i^^x* ^ftjatbij- 
as^xyvad^s^ 

WES«*xy 5>-«Ul*S^cfc OiBShfcxy vffcDB 
*» 4 Ittt L x ttE#ffiW* £ fc It £ x y vgf JKR 
t CDtgP^ ft WJt-T * x v v^'J^^S fc 4fflt * . 

H«fc#SR«fftfcl;:oi\T\ »E«***fTT|-4Ci:«: 

5 ] if*Jl 1 \ UHI*Jj|3a)ur4xfr 1 II 

fe i6 (DU ft 51 7" □ y ^ A ft Ett b fcfiitf* T^oTv 
=i>t?a-£ft N huE#PS^K j ttEM7JE|<|*P4J3«fc 

[R3UR6] l«*JM4»CE«E<DlitWa f a«iB*=i >bl' 



a - * * ffl t * -csear £ fc KxoBWfttta^a ^ a ft e 

=i>t^-£ft N iftEtHSHMS, b5iB/\7^S j hu 
E»S¥S, ttEBRxy J:tfttEx«y v 

EftLfcflEft. 
[0001] 

Bttffla r a y ^ A ft Ett L fc flW I Z WT Z o 
[0 0 0 2] 

[fi6*a>ft«r] fit*. U-tP-ttxRIl^^y/t-T! 

a>SiM8Kft*T-3 8S»*\ *<)i> h=i >^7fti«*LS»a 

[000 3] Ctv^CD^grii. A^^H/c^^^Olj 
»^:**<DB«to**&s ^to^iS^n/c#peiuftftS 

afctfK A*i®«a)*^6#asii«ftSS^SiP«fli3l 

£o ^B#v CCDflOBft&ilSSBk LTUfc. HKfcM? 

[0 0 0 4] H11 3I± X 3a)flO-ieft/\78jftl:J:5 
*H«rt^6#HBHIfc7 1 ft^-r^^-xiiouxiji 

[0 0 0 5] **\ #HSS«7 1 tfx BttAJissBi;:? 

HUH* 7 1 (D±\Z&m&R 9 (Xg, Yg) fttft^-T 

u©»*Rgl±s #HBB«7 1 ©mifcffiit^flDfft 
©aSftttBl^lftfi^ti^o ^I3x ■fMMttKli. # 
R5Bfft7 1 CD^jSMlCOUTBm-kcX)^^ v"X> hft 
^to> 3CD^^^"X> hCD^ct^ (x«v5>-5£jg) ^t>X 

'[0 0 0 6] I»teI8Ilt 3©Xy2/^-f >CD±C7) 
l±, j c^^i/?I^Ot^T, TIB ( 1 ) - (4) (D 

»sfta-ssffr«o 

[0 0 0 7] ( 1 ) »«jfeF j h^[^]l3^ 

j ftjtas-r^o 

( 2 ) »«jSF j lcteW-*xyS/"^-Y >(DSt*k. 
/^F j fccfcl/S^R gfttt^*ttk^ftr*fflA0 j 
ftfftBfi.0 

( 3 ) «»^f j tmm&R j trnrn r j fts?a±t- 

5n 



(3) 



ftWiW- 10-162139 



(4) zcD^^izn&ZHfri&e j , 0j, rjtfii: 

tt±0)*a31l3cfc«9. #88B®7 1 fc^T^WBRLfclMB 

[0 0 0 8] I(D#«f-7;i7 2 tffll^Tx »0)cta 
fc#BB«7 1 <D«HE*«j|fT**t*o *f, IHflkA9K 

(D^yivh^o BttAELJlSIBttx 
x>hco:*:££ (xy 6*Siy$^-f >ftffliti 

T2> 0 ■tkASKjKtt % coxy y^-f >±©iKo* 

<z>^(x, y) a*bukz)1*»af i rca*r*o 

[0 0 0 9] CCT:. Btfe&SSBttu A*Bfft<D»» 

Xc = X + rj-S-cos((9j 
Yc = Y+rj-S-sin((9j 
ftWttiU S*P/£<Df£*i R c (Xc, Yc)^o 

(6) d(Dcfcai£f#£;hfc/0*-*<!X c, Yc, 0 

KM A (Xc, Yc, 0r, S) ^O^U^>ht 

[0010] w±a>»3iic«k0, AiM^s Eg;A5c^ 

* S *:Bf*:©J6iJ*«fiW-« Lft Jb< 6 «l D 0 
[0 0 1 1 ] <Sf3. A*B«rtf;:»BB«##*nTl* 

£k. *w«tA<30«tt»*ici±«*^*<±i;^o ^c 

c, Yc, 0r, S) ft«a#-f > KhLXffldbt-^>o 
C(Z>^H±^ > hCDM°^-£fii (X c, Yc, (9r, 
S) I^StJUT. ©15^0 rfcJctffWSTlK^ffc* 
Jhfc#R5B«#s A*M«I*I<Z>S*Pj£ (Xc, Yc) (D 

tesic^s-r £ H £ o 

[0 0 1 2] 

[*W/flKftLJ:3fc**BB] kc^Tr. ±iticDJ;a 
ftBlfcjaaiSRB-Pli. A*B«©1»»jRF i cD&ft N f 
hi, 015^0 r(D£iJ*KftN 0k U fS*SGQ£iJ^& 
ftN s k*-£kx (N f • N a • N s) @a>iR**:aw 
4 H*t L ft tffttfft b^Uhu? KUHjft o fc 0 

[00 1 3] *6t % A*B«©B**ffil;:jfc*Ufc*« 
SfiiaEftfT^ J:3ft»d(Cl*. A*Efft<D®*t>--f X4 
«S xlihU IKS yH^h-ri>h. (Sx-Sy 

n f • n a ■ n s) ia^t**«*ftaijnaaftjtfTU 

ftltftfift b ft u k l* a FpW£ft<fe fee 

[0014] c<Dj:-5i^iB*&aiJftea*sifT-r*fe 

Wtovfca tZT', lt*JM1 KlBKCD^TIi, A*® 
A* b #BB»fcHJ«fro»» iCf^lT^ 3 k tfT S 

[001 5 ] Iff^JK 2 l3lBmc0^B^T(i, If^JS 1 (OS 

wttititx. A*a«i*ia)#p.aii«^isH5*fc{±ffi*tB 



,£F i©i^i:our, TIB (1 ) - (6) (Di&ilft^ 

( 1 ) Efi^e r , (S*S&BKfrr*o 

(2) »»jftF i CD^^vx>S*rSi!cS^UT. Wflk 

^F i i:sit«iys;7-f ><©im*fRj0 i ftliaiir 

(3) #es^-y^7 2<D*fr%. ^^5^9 i kS 

(4) #B3^-?MU7 2 883R^ixfcffitt*rRl 
0 j lz»*S-r4»tt (rj, 0 j ) ftf#£ 0 

(5) Zjh,t><D&mz&-3^-C 

+0j) ' * ' (D 

+ 0 j ) • ■ • (2) 

/j v £ n/z^m i z te u x t x c ®*BBfe * fr-omm 

\Z&&-t% Z£tfT:£2>WfgLmmgim:Z:mi&-t2> Z kft 

[0 0 16] »*3«3^IB«a)»93"C!±. If^xHC0@ 
Wh»tTs #HBBtt©»»^»*:. ArtBfKDftfflW* 
»k*««aLTU*»&l3t. *BBflUD«ftftftHtl;: 
fir a C k #Tr £ £ Bttffl9SB ft ^f* 1*" £ k ft @ ft k 

[0017] m&m4\zmm(D%w-eiz. mmn 1 o>@ 

snch # -e s *B«ffla»Bft a«r * - k ft § » 
k-r^o 

[0 0 1 8] If*JS5lclBK0)^XIi. =3>tf^-^ 

ftffit^Tli^JI1 — 3(DB«»a»Bft*a-r*fe»o 

BflMaa^ay^AOTBMkdtLfcaftftx JSffl©— te* 

-*ftfflt^T»3jW4©B««a*SBft*si-r«fctf)a) 

BB»arny^A3WEI»*ixfc«f*ft. 

k LTB^t^o 
[0 0 1 9] 

[B«ftJWS*-r*fetoO)*e] B1 (is , 2!^ 

idieSccD^B^ii, ^x.b*LfcA*ii«^t>m^©#Ba® 
«*»3iE-*-*B<k«i3iKB-cfcoTs mmm\z;\7%. 

^«>E«-r*#HB#S1 k^ A*B«lc/\7««iftJt 
Lx peA7ffiH±©Jt»»*Tp0l:«»t5A7K 

Tp(9k. #B^«1 l:EII4tifefltR»*Sp0i:fl) 
*BHft«*L. *ofiHa>*»lzJ:0 rx^iljitrtfc^ 
l**#BB«0)*«tj 4*«JBffrsaiffi^®3k4fii^fc 
Cfcft»«fcr*o 

[0 0 2 0] IS*iM2(3lBi)c(X)^0^(i. W*iI1lClB« 

p = p / {p<Dm$m) 

0 = 0- (9<D¥&M) 
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WMom&ttT p 9 k#BRIB1ft®£»#* S p 0 k(E> 

to o 2 1 ] m2\z. m&m3\zmm<D&mzttfc-tz 

H1 *fc(*W«Ja2^E«a)liflk«i31S6»IC*5t^T. « 
Tp0k, #HUMft1 KE«#*tfc«Bt»*Sp©fc© 
*«3 a[cJ:OJ(tB**ifc«S:fflH«»l^»cJUTffiH 
««H«S#S3bttfiLfe^kt»»k«o 

[0022] ■ 3 tt. n#is 4 raawowp^rcWicr * 

J1 1 ftuLH*Jl3a)t>r^ 1 iIKE«<7)M««!3135l 

vg¥£JfifcB Slix y$/-«ta#« 4 k . afto: y vffl 

x <y 5hfeii, 3 li N x y $;«3£ 

StfCOhT, »*3H1-30)SS3S*SgfTr*c:fc«:«f 

[0 0 2 3] »*3a5^E«©«B-HI±. KSWIftUL 
Bf#a 3 CD um*^ I JlfCElE<DH&fi31»a*: =1 > tf 

1, /\^*lft*Sl2fecfctfaaE*S3kUT«l!6*-tt* 
fe»CDB«»arn^ix«:E»L/fc«f*7?fc*o 
[00 2 4] n*XA6\ZBMa>9kVl\t. »*«4^E« 

-*£s ±E©#BH*«1 , A7«*fS2, fl»¥K 
3 , 2»x y £/-«iaj#S 4 fe «fc t/X y ism^® 5 k L 
T«tg ^it^> fciisbCD MMDS:/ a tf Etl U fcHMt 

[0025] atffl) it*Ji 1 izfr/nbsmtftatta 

{Tp0- (Tp0(D¥iSi«) } = A • 
*Bff»St*S»A (A>0) WSt^ () 

[0032] Z<D£5\Z. lf*lS 3 O*0flTI±. fflSffi 



[0 0 2 6] p0/\7^P|±l:tel^v 
;*ib0M^Tp0, Sp0(D«H4:*iJ*-r*o « 

SHflUfiSSia-CI** S»S3^, TSCt*^t^ra 

^jpe k#iRB*®&tt&* s p 0 fc©«H*wje-r 

[0 0 2 7] 

P = p/ (pOWSJtt) • ' • (3) 

0 = 0- (0<Z>*F*9«) • • • (4) 

±M<D (3) ST-li. A*li«©A»»*Tp0k#8B 
■«©*tt#*Sp0k*<. ^-n^4xptt^lR]f3a»<b 

[00 2 8] ±E© ( 4 ) A^HftcDjg 

T p 0 k #miitt(DjKBt^ Sp0h^ Ztx? 

[0 0 2 9] 3£><fc5l3. iM^Hfcp0A7^1± 
Ttt. A*M«k#HSB«fc(DIHJ^**#ft1-*«*J3 

&zf\simft<Dm^$:%m-<±T\z^ ♦isofflp^wsrr* 

[0 0 3 0] f»*iI3^*N^t)^li««lS»itTI±x tl 
BMWJ*«3 atf. A*M«©j£»^Tp0k. #B§ 
H«O)flt»»*Sp0k***i*ix«lOa^ 3ttt>(D 
*»»*lCot\TfflSfflH«»*IWir*o EH*"]** 

[00 3 1] ZdT!, ffl5fflB8«R*tt. «R»tTp 
0, Sp0<DPJ(Dft»»4. «*<D*»»*©«2P«S 

uriis #Ha®«kA*iffl«k<z)Pifla)ll«ffi*a)at^ 

k A^j momtt^ft k f9x 
A^JS»»* T p 0 , S p 0©«HA«*l:*t^s 
{Sp0- (Sp0O^fI) } 

• • • (5) 

<D&m * mn \z mmr z z k trv s ^ 0 if 4 ic 

to^lift^ii^g-eii. a«xyf>-»ai^4*«. A^ 

vritB^fS4li. iro^7vi> hco^fpj^-lfeU. ^ 

[0 0 3 3] X-y$/*iJS¥-H5l± % cnbCDX^yllO) 
4 L x #s°l]ft (3 fc It § X -y >?f¥CD 



(5) 
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B*«fc©fflB8«:«*-rSo Z0>J:3ft«BWjei** x 

Uj a>W*lc*UL\T, A*B«rtlz#!HB«rt<#4L 
[00 34] UfrUfttffe* B«©-»tt«lZ«oTtt 

«'«Eknm(Dtt9i&»izttfflr« 0 c©«fc-5ft«aws» 

[0 0 3 5] W*W5fC^^to*JK#lC(±x ±E<B#fH 
fSI, A7^^$2fc<tU f S?S¥S3 4=i>t!zL- 

^Bg"^~^> o 

[0 0 3 6] H*^6lC*^/)^*ttti*lCfi. ±E©#B 
^S1, A7^g2, K9E¥»3 S aUfcxy^-fflU 

[0 0 3 7] 

ut, "SJfffiSElKfccfct/SOIBitHlfiSft^ (H^-r) 4 

tncpu/jf-Ki i rcf* N a^sjg^^-^ft^rco 

VOWO^'rio >AX 1 2<h, i^JgT^-^ft^T 

[0 0 3 8] ^CDpW >MX1 2 Clli^-f K^*f "7 
SP 1 4tf|g^£*u x-f** K^-f T^SM 4lzli> lift 
iB3l7ay^AftirA<ISI»**ifclBIMKf* 1 5jM«K* 
*l£ 0 >A* 1 2 Kite. D/A^>/\'-^ 1 

AX 1 2fcld\ A/D u>A-$M 8 4^LT««ga 
1 9#*l***l*o 

[0039] *fc % ^wai 2 icii, iifa«?8^je 

»»*&««ll»in^ : E , J2 0t, CPU*-K1 1 

gf3 2 1 t*«»tt*4x*n C P UtJ<- K1 1, 

U 2 Oft«fct/W»3WM&iI8P2 1 fix SHIa-^UA* 

1 3 4^LrSSI^»tt^*ii»„ 



[0040] B5(*. ^mmmmnmnrnmizm+.z? 

a**ife®«JD.S^a^A4C P U/K- K 1 llzfil* 

T^ufcpgic *^eu 2 oteckt/waa»ftissp2 1 

ftirftffl^T^3a*ti^«#B«:^D v^#f4l3EKLfc 

*Jh.fcA2jB«4:* ftrttO>#BBflti:li. A^&uigP3 
1 4ttLT»*MliSSP3 3\zXt)£hZo 
[004 1 ] ZL(D'fott!£&%V3 3<D&t>lt, A^JEftflJ 
3 4fcJ:r/3tixy vfflffigP3 5f~A:ft£*u A:7&jft 
gP3 4(7)&*l*s ««<bAatt3 6(3A^^H^>o tt« 
{b*&3IgP3 6(Dtii^(iv •JH7 ? -*EttfiB3 7 ft,fctfffl 
H««at»»3 8CfflS<Jl3A**4Xx Iflir; 
tt£U»3 5©dia!±. ®^lt^gP3 9fcA***L*o 

[0042] nmti+&ai3 9o>a*ii, #B7 r -*Bis 

gp 3 7 fe cfc t/x * S/TK«ttfl*tt 4 0 icfflgijli A;b £ 
tis #IH7 s -*E«»3 7(0£a*l±, «B8«Sk«li:SB3 

8 fecfct/x^ S4a«tt*»J*ffl 4 0 l^fSS'JI^A^^n^o 

tenflWkiRira 3 8 t . x . y vwxts^gp 4 0 

cotb'^hli. B9JlZHftBNfliSflS4 1 I^A^^tL^o 
[0 0 4 3] ;:t\ X«y.5>-«fclttflSSB4 0^6 r X 
•y vgp \ZF£ L T Kftltt tfft t \ j h © m S tB ±» £ ti £ 
SflMSB&JlSM 1 (£. TECS** (ID 5 4>U:^ir 

js«sj) 4^i-i>o rfttotx mniAi84 1 1*. 

/OMfcffl 3 4 , ftttflsABfl! 3 6 ft cfcl/fflM«»fl» 

[0044] ftfe x it*Ji 1 \zizm<D%wt.*mmmm 

gp 3 7 U x A 7 2 it J \ 7 XMSP 3 4 fcW 

JES L x fiifi^S 3 lifflB8««5S»gP 38M IfiStteN 
^JigP4 1 icWJ^r^o »*«2I^E*CD«B^fc*l8Jfi 

JigP 3 6 , «BWMKatVai 3 8 fe cfc t/HlKBItttag 4 

1 \zMfc-r%o 

[0045] imm3\ztzm,<D%B%£*mmmmt.<Dtt 
i&mmz-D^Tit, m$n&^&3 a\mmm&mnzv 

3 8li»*6Lx fflM*"JS¥® 3 b ttaftBHMHlSM 1 
lc»iiBf * 0 B*W4lcE«©«Wfc*SI«K*»ka)» 

Mttigp 3 5 izttm u> x y s;«s^a 5 iiis*i+agp 3 

9 fcit/X «y 2/"afc«±«*SD 4 0 iztt/s-r* 0 

[0 0 4 6] W*iS5l3E«a)«Bfli:**«3fEIBk©W 
«H A I- o u T l* , B(ft A3 ^ □ ^ ^ a a«e» * *bfc«t 
Ettttftl 5ic^r^>„ lf^xi6l3lBiE(7)^0^ 

t *nmm ss 1 00 wis hisr id o ^ r 1* , ©ft ^ □ y 

[0 0 4 7 ] (215, B6feit'iCW3LT*Slj!Sfl5!B 
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I*. f-fX^ K^>f ^SB1 4 4JB^T. K«SMM 5 
6I«M7D«r7AtK*IBt« CPU*-K1 1 

[0 0 4 8] (&mT-t>(Dftf&) **\ CPU*-K 
1 11*. *ff«(7)#BS®«l^^t^T#fiS7 s -^(Df^4;ft 
©J:5fl*fTr*o CPU*-K1 11*. *fr8ta>#BW 
«*x MHKRB1 9, f>f7^ K7-f7iP1 4£fel** 

[004 9] JJMa««3 1 fcfil^T 

5p^bffi*©4a3i*<Jt**L* 1 ) o 3d 

tr. r¥*Mbffitta>«!«j fcl** Btt4 2x2 

XyS^tt I G | = (Gx2+G y 2) 1/2 
4»ffiU ftHJWMi'y^SSi* | G | 4#&£o 

ws©H«4sB**®*4«f«jafcLTttm-r* (x^ 

[0 0 5 2] »MIS3 3(±x «M0^7v 

JC> h (G x , G y ) |3^-31>T % 
^SB^0=tan-1 (Gy/Gx) • • • (7) 
43?:ftL. C(D«BBfte41«»^a)y-^fcLTIB«-r 

.(*. tan-1 (Gx/Gy) fcfc£ 0 3»x y ^JSaiSP 3 

SU ^o®*(fi[»*SiJ*Ufc»ftt^4x i8 (a) C 
5tx^ vgfrhlds <ffl*a>$0U-^ («T rx-r>7 

£0 3 5 I*. Cft&Xy v^U-r(D^IBA0f£OUT¥ 
«Dtt0av4»BU j»«fb4S6Ufc4gBBA (0-0av) 

H#£CD:!i£ P = x -cos0 + y * sin0 
4SttJ-r^o 19 (a) lz^-t£o\z^ ZZ~C(D 

[0 0 5 6] X Y£H±t— i«*±l;:jfcA,-c 

t^fcQffl©«r«^x 0 9 (b) fC^-Tcto(3. p0/\ 

HZ> (^fy7S7) o ftfc\ 0 1 Of*. pG/\y^m 

±©**»*4A#Wt*UfcKWia"C««o ««fb» 

HSP3 6I*. «£ptD*FJ*HIpavfc N *3Eft 0 <D¥«D«I 

0avhlCS^l>T^ 

p = p/pav • • ■ (9) 

$ = £ - £ av •■•(10) 

4Hi±JL. p 0/N7^BB4ptt*ro|te<tO f 0«li*[p|fc:a 

as- [ -±- £ £ (SpO-Sav) 



4<£i$t-3^3lT s £>3o 3O«iSl3ct0x BflkBittlCi& 

[0 0 5 0] m»9BM&3 31*. COJF^bff*«0)# 
BBli«l3»LTx 07(a) IC^-T P r e wi t t(Z)X 
^|pj7|-^U«^4AMt. «J£ffi<D^^>h<DXj## 
G x43f£tJlT£ (X^v^S 2 ) o fcfc> d(7)G xl*. 

3 3 1*. 3p^bffi*l»©#IBH«l-»UTs 0 
7(a) l^tP rewi t t <D Y Id fa*'* Is 4fr 

it. Si*tta)^^x>ha)Yrii»Gy4li:m-rs U 

T'y7S3) o fcfc* -£>G y I*. A"^->X«y v^rS] 
<DXj£#h|B]tre£>£o 

[0051] a»ffl.ss»3 3i±. &mm<D?^zs3L> h 

(G x, G y ) fc*-30T. 

... (6) 
4*fc66-5><> 

[0 0 5 3] H*1+»SP3 9f± N §x-r>'^- 

nc#*4x*W»^»N4lt»U. »»Mia)*8»M-C*J 
^fclE^iib (N/M) ZW&TZo B*I+»SJ3 9I± % 
CflDW»jiS»C!)iB»tt (N/M) »it*fbi**xfc$3ia 
ft (0-0av) ^4ffllcLT N #BHT r -*E«ffl3 7 iz 

♦saw* Uf^7S6) o *o«s*. iwHy-^ea 

ffl3 7l^l±. 08 (/J) i:$t«fca3fciv *J9)\*-~7\Z 

[0 0 5 4] A7JHMB3 4I*. W»^<Dffi{tffi 

«S4X YW*ftf3¥#HbLT> »»iScD*i^ffi*4Jfai 

(x, y) 4>R#>3o 

[0 0 5 5] y\7*»»3 4l*. S«r»^rfca>fflBai 

i(x, y) tsjmnotizm^^T, 

... (8) 

«ft-r* (x^^-^s 8) o 

[0 0 5 7] d©cfc-5fta«fb«t314Jfi-r3i:tJ:0. 

Wxi*\ 01 1 fc^-r*a©H«-ei± N fg*^>iatefta) 

JiL\*<aiEI=»*Jd*iTrai;*»5»**<»64x*o a^ 
{b«aiiSP3 6 1*. a«fb**tfcp0A7^BB±l3felt4 
#JHIMft<Z>fttt»* S p 0 4#FH?- * IBtSSP 3 7 Ktfc 
»lT3o *fc. ««<b»aSD3 SI*. #SBli«C0*»» 
*S p 04fflt^T. 

[«1 ] 



S av= — 2 Z S p 8 

n P 9 



• (1 1) 



[f*2] 



2 -J 1/2 



(1 2) 



(7) 
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tOO 5 9] S"T\ CPU 7t\— K 1 1 It. A7jS<££> 

S 1 1 ) 0 »»«aagB3 3I± S £OT¥*>)<b(±fc§i£a>A7j 
®«l;:*H>T\ PrewittCDX*|i)^l/-^fr 

f»;7S 1 2 ) o 

[00 60] * 6 |c s a^-Sa^gP 3 3 l±„ ¥«DfbJ±*fc?£ 
©ATjIHtCttUT. Prewi ttCDYS^I^- 

*£am7 v aflMto)^^x>KDYj*a-Gyft»ai-r 

3 1 3) o «»jtta»3 3(*. ^vl> 

h (Gx, Gy) ©^§^*«-iIi^c:hl'^:tbiLv xy 
v&Jg I G | fcJfc&So 

[ o o 6 1 J ^aaJiSP 3 3 1±, #®5ftrox y v*&m. \ 

G | fcMtt>J«U W3£©Htt*tt**S**W*J*ifc 

urttaj-rs (x^-y^s i 4) o 'tfc^sausp 3 

3li„ Hteffl^7vx> h (Gx, Gy) O)t)SB^0 
£ Uf'v7S1 5) o aU*x v s;ttmffll3 5 l±. ^gk 

WT3o ^6.13. SIscX v ^JidigP 3 5 l± N C;h.t>x 

*Stte{b£SSUfc£)§B£j (0-©av) *i7V^-73 

[0 0 6 2] -7J s 9Xttlfc8D3 9I±, §x.y>^- 

a t = EE (Tp 0-T 

m , » 

(7T7 7S 1 9) 0 fete, ml±, P6A7I1 

[00 6 6] tIMftgtilura 3 8 it, #B3T ; -*i5tlSP 

C s t = -jj- EE (S p e -s 
K « « 

*»£iJU *»»C stftWS (XT77S 20), 
&fcs (15) 5t4"©kl±. p0/\7®±rotS*&T?fc 

^> o 

[0 0 6 7] t§Hffi)KSKffffl3 8li. #88?- 

*E*ffl 3 7 lC»tt*ttfe#BBli«(7)«i|i«aa s «R 
^L, A*m0»¥f ia t ft ir/Jt»»C s t © 

[Ck6] 

P = Cst / (os - at) • • • (16) 

Pfe^fe^ 7"S 2 1 ) „ 



Jt (N/M) *^m-r^o -3T?x XyS«ftUt«*» 
4 01*. Aa®«fflJa>$JBBft (e-Oav) fccfct/IB^tb 
(N/M) #K3?-£I5tga!3 7rt©X'r>*^- 

3SP4 1 li. AAlJ«rtlc#Baii«A<#«Lfei^fiPBr 
LTn HttBlla)«! ! 31ttft«:^K a r% (^f^7S2 

2) o w«6Hrt-c— mmmns 
SP4 1 ii x A*is«i*if3#gaii«A<#ffi"r^RrsBtSA^ 

ufcWRLT N p0n7ggM±©iBlftISK«iai«:;ft©«fc 
[0 0 6 4] if\ A^^fftg|J3 4r± % A*H«<75lta 

i*ifcotxT«c«te«*XYW*ioiK^{bLr, 

^^CDfilg^I (x, y) ZX&Zo /\7^M3 4 

i*. (x, y) tymnet* 

(8) si^alx. sa<D«*p4»airs (*?* 

7S17) 0 

[0 0 6 5] «te{b*Q.J£SP 3 6 li. H^pCD^ftpav 

ftiBfteo^ttaavfclca^UTs (9) a, 
(1 0) iS&limu p0A-7£H*ptt*-|»Jte«fctf0 

3 6(£. Jl^b^ttfcp0A7^Ji^fclt^A*lj« 

[S3] 

Tav=iEETp 0 • • • (1 3) 

[»4] 

r) 2 ] 1/2 .— (14) 

3 7lC««**xfc#BBIB«[a)*»»*Spah^ A*>@ 

»5] 

0 (Tpfl-Tav) 

* « . (15) 

[0068] mmmxkma 4 1 i*. ^©fisffliaatt 

c:o[)lft*MlA<BfS<D«« (Wxlix o. 8 US) iffiii 

fe»d, wm%mmmu4 n±, A*B«rti^#Bais« 

feSiLfe^iS'&x fflflMSBlfflaSS 4 1 lis A*!i«rtK: 

[0 0 6 9 ] tt±KBfl Ufc»ftlC«fc 0 . *j6Jt»a-C 
l±x A*B«rtl-#BHiI«^#&t"4^S* x fttt*l-*J 
St4:fcA«T?S5„ Sfcx p0/\7SB±Tli, lift 



(8) 
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[0 0 7 0] £<bl3. *&e£Xli. *ttfc*»jMJ0>ra 
a-C#BHB«*E»-r*©T?. #IHli«©E«f3i&5ft 
E»Mt*Sl:B»t5:t*7!S4o »fc, X^iS 
KftfTdSS«TI±, *»©#Bffi«ftE»-*-*£fcl3ft 

ft k #HH®« fc © RSJ I3**^£t- £ te^ fe «fc tFEllE A CO 
»i>ftflft«Lx. «Sa)«H*«*-r4Ck3Ei<-C#*o 
^cofc#K EHte*fcfia:**8/J^Hfe#Baii«*s A* 
■ <ft rt e> fH« * o Kit \zsat-t % z t. a< «jfg k * ^ 0 

[007 1] *6i: % fflH4aJSI^fflS«H«« Piffle 
XU&CDX. *BBflkkA*B«fca>l 1 iBa> r iS^®JgcD 
luj ^ r^§*/£3&a>Si>j ft#xH±-ri3* A^Mftrt 

PpI * *« i3S«*r * c k # x § * a 

[21 (S p 9 -Sav) 

0 g 



[0 0 7 2] ftfc. ±aLfc«BB»T?tt^ 

*ftW<DMmmm*zH\zmfe£HZ>&<Di?l*te 
U 0 #Jx.!£. DO 1 2 1-^Tctdl^ A*BflfcD-6M»* 

[0 0 7 3] ±aL/fc»16JEIB-C(±. #HRBttfi< 

ft* t co X f* ft t > o «fta>#gg!B« 13 o i ^ TUMS^BS k 

L^U§^ ^^li^^il'PKS^tv-SfeOD-eiift < . 
fflB8«*<Z>*aft6l<ft^tcfc:^o mft JKBZft 
(SSDAS) ^>S»—fll*paft^a)^y^>y 
^SftfflUX. *»»*©ffiH*l5£*fT -oTt&^o 

[0 0 7 4] ±aufesaBB«-ci±, JKK#*0 

*«Pflfic*tl^HS*tL*feC0T[±ft <. flSffiBMRtt 
I^Xtt RTIBftft««:irU U^J:Oo 
[«7] 

(Tp 0-Tav) ] 2 



P 2 = 



[22 (Tp 8 -Tav) 2 ] 

P 9 



[2 2 (S p 0 - Sav) 2 ] 

P B 

• • • (17) 



-t3£ftffl^x N »B5ffiH«» P 

ft was ccD-^fii<7)p^wj^^^»9. 

lv 0 3<Z>J;oftflt/#X[±, tlStBHftft P 

[0 0 7 5] ^^iCs ±aufc§ejBBiBTr±. x-zvs? 

(D*li**Nft»«^a>tt»M-ca»<bL/TtA*)!)<. * 

flSR8l±c*tlcl«**ixSt(0-ci*fto^o Milt it>' 

ft EH U fe«Kf*a)«air o t * Tiffin x t * ft t * W * 
Us ^©»»(DaBifCBJE*4x«6oTI*ft^o OTA 
l£\ ROM (R*ULfffl^^iJ) , 4&j*#E8«£tt, 
*fcE»«f*, «*E»«Ktt* fcli*«»;Ea«Rf*ft tT? 

[0 0 7 6] ±JfiLfcjttt«BTf±. HiftCDx 

y->"SB»ftJ*aUTl*»^k LTOS^ 

saafti^-rut^ffk-ritoTttftt^o OTAii\ 
<D»HftkT?iis x«y v§p^ft}sai-tt-ri-> ^^/ci^^ 
©k*&^*:«a^k*rtttf«fct^„ ±a*Lfc5Siig 



fflto^v vx > h ftf#xt^^ s ^PbTO^-7 -f ju^ ft e 
i«pfirftst(DT?tttfflT?#4o mi (b) 

^■Tckoft S o b e 1 CD^U-^ftk'ftffll^X, ^ 

[0 0 7 7] £t>\Z^ ±3atLfcWS*«|-CI±, BtkAS 
7 D ^ ^ A CO 13 ct C> Biff ft *Tft o X U £ 

*^0^^i3ti^3PR^:^t^i> ; fea)x^iftt^o fWAii'> H5 
f3^f J;^ft*gfiicC0-g|5t, L<li±gpft. 

Sa^U2 1 ft*f 4«»l30^TiR^fc*<x *^0^l±3 
Hl3P£^£H£t<7)X(ift^o OTx.tfx -j|S^ft=]>h! 

^.-^ftfflt^x, gi6b^-r cfc^ft^-^sa^ftffft^ 

[0 0 7 8 ] 

^e^Xli. A*H«k#BHB«k4p0A7^M±"Cffl 

MM^-r* 3 k 13 J; <9 . a* mart izmmmm ww&-r 
zfr^frzitnizm^Tzztw-ezzn a«x p a/\ 

7 x li s B«±(Z>it tt A<- ife 13 « W * ix * fe «> , 
■j«ft«fiSf*tt«lftl«»li, *«ftjiS(Z)*a»*l3K 



(9) 
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&$tvZ>o LfctfoT. *»U!TI*. *ttftjjSl©*»» 

[0079] g=t N ±K(D<fc : 3^ffiM*'jaE^fffe-r*« 

*«««A«-»Wlcil>ft<ft4o LfeA^T, 

ESBfR 4 E»r £ c "Tig fc ft « o 
[0 0 8 0] «lc N **BK*fTdl«rci*, 

k a) n ic**#:gEir § cfc tf igfcft ©a t * * 

[00 8 1 ] *ic 86*a>-*{bA7*IM:»fflUfcll 

LX«HWftftfT5C.tt£0* o Lfctf^T. IMIi 
tf-ISkffiJS U »JtaW3M«*Ml;:ffi«-r« dfctf 

RTt6fc&*o 

[0 0 8 2 ] |f*Jl3 [CE*(D»«i-CI*. tBSffiBMKft 
l3*t5t\T*tt»*0)fflH*:*ij3e-r*o LfctfoT, # 

[0 0 8 3] LfcjtJbT, tBB8^ft^lJ«4ffiffi^^ffl 
H?Tf 9 > IS^S 1 -3oi^ftifr 1 HlzK 



[B1 ] m*JS1 , 2ICl3ttO)«Bfl^»l6-r4JSS^n 

[B2] ■*W3KE«a)»MK»J6-r*JR«^D'y* 

[El 3] R*314lcE«S(D«B ( 8fc»/S-r4KS> r a 

[04] »*flS1— 6lc»J©Lfej8JSJB»<D/\-K«di 

[U5] EIMH*1 SI^Ea^HfcllflRtoairn^A 
«:CPU^-K1 1 lzm*TStfifLfcPRl;: % CPU/K- 
K1 1, 2 0 J3J:tmX9(VAS»2 1 ftkrfcffl 

[19] /\^*jft*KW-r*ia7?fe*o 

[B1 0] p0A7^ B Ua)MM^ifW!i^Ufc 
[IH1 1] pay\7fflW±(^j3JtS«1*ftjB ! 3ia>KRBBI 

[B1 3] -«fbA-7jC»tJ:*ft«Wft]B«j8ia («£ 

1 

2 /\7MI¥S 

3 gRS^K 

3 a fflMKtB^S 

3 b eH«|£#ia[ 

4 Ilix-yylM^ 

11 CPU 7$i— K 

12 * >f >A*X 

1 3 ffi&D-^JUM*;* 

14 T-'-r K^-f 

1 5 EflWMt 

1 6 D/An>A-£ 

1 7 n^ssst 

1 8 A/Dd>a'-^ 
1 9 »ft»8 

2 0 ^ U 

2 1 KiljKfffflrllgp 



(10) 
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3 1 
3 3 
3 4 
3 5 
3 6 
3 7 



3 8 

3 9 

4 0 
4 1 
7 2 



tBNflMk»UF8l! 

■XtHkfl 

lySWttllllttl 



11 ] 



[B2] 



~**ft 



^ ft 



MWft 



3 a 

s 



# ft w 



3 b 



^ ft 



cm3] 



[84] 



sr*^ 4 ^safto*w mtiwir u ^ ^ la 



&*JS 1-6 CMS LfcM»*©^— HUMtSH-H 



1 — 



L.*yV«tf>«*ftJ 



A, 



^7^ 



y 



#R^#ft 



[H7] 



(a) 
P r e w i t t 





0 


-] 


1 


0 


-1 


1 


0 


-1 



1 


1 


1 


0 


0 


0 


-1 


-L 


-1 



HBSE^ft 




(b) 

Sob«l 



l' 


0 


-1 


2 


0 


-2 


1 


0 


-1 



I 


2 


1 


0 


0 


o j 


-1 


-2 


-1 



(11) 



10-162139 



15] 



[E16] 



^3 1 



^33 



-34 



3 7 



-3 5 



-3 9 



IKS' - 



(b) 



(c> 



"HP 



[i9] 



(Gi ( Gy> 




(e, p) 



*/2 



( 0 - 0 av, p/flov) 



Sll - 



S3 



3 



S12 



S13 



^65 



o 1K _ 



SL6 

-1, 



fill -I 





S17^ 


p 0 ^ 
Hk 




S20 

s 






sia 

S i 








P a Affirm 


S21 

s 






S19 

S 1 




p t'^&M 







S22 
i_ 



i amies 



3 S 7 



[110] 




Tp *A 



n/2 



(12) 
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[EBB] 

d 



XYSlKLt 




0 a — 6 ay 
Ka/M 



9 b-0av 
Nb/M 



0 c-flav 
Nc/M 



0 f - 0 av 



N f /M 



B a — 0 f ■ • • xy^/W-^ a ~ f OS^Kfc 
0av • - ^•yis&ftOQm&WtbtiL 



[11 1 ] 



(a) 
XYffilBLt 



•r til jr 



T y* 1 

■ 



(•y) 

/j e/N7$isi 



[HI 2] 



(v, v) 




( 






m 

\ 














1 
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1 3] 



7 l#f&Kfc 




7 z^m^—y^ 









(r j , * j ) 







Rc (Xc, Yc) 



